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Output Statements 
Recall our HelloWorld program: 
public class HelloWorld 


{ 
public static void main(String[] args) 
{ 
System.out.println("Hello World!") ; 
t 
t 


System.out.println("Hello World!") ; 


e System.out.printl1n is our tool for printing to the 
screen. 


e String literals that we want sent to the screen should 
be encased in double-quotes as above. 


e An output statement must end with a semicolon — as 
must all statements. 


e System. out .print1n is actually a method-— but one 
provided by the system for our use, not one we have 
to write ourselves. (More on that a bit later.) 


Output of variables — part 1 





In the previous example, the item we were sending to 
the screen was literal text. However, it is also possible to 
print out the values of our variables. 


public class Examplel 


{ 
public static void main(String[] args) 
{ 
int examl, exam2, sum; 
exami = 60; 
exam2 = 70; 
sum = exami + exam?2; 
System.out.println(sum) ; 
t 
t 
e The general form is System. out.println(...); where 
the ... is replaced by whatever it is you want to print 


out. ‘That is, the things to print should go inside the 
parenthesis. 


e If you have only double-quoted text inside the paren- 
thesis, it is converted to the type String, the first 
non-primitive type we have encountered. 
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Output of variables — part 2 


// same code as last slide 
public class Examplel 


at 
public static void main(String[] args) 
int examl, exam2, sum; 
exami = 60; 
exam2 = 70; 
sum = exami + exam2; 
System.out.println(sum) ; 
} 
i 


e If you have only a variable name inside the parenthesis, 
then the type of that variable is the type being printed, 
obviously. 





e This means there are really “different” 
System.out.printl1n() tools—one to print a String, 
one to print an int, one to print a double, and so on. 
The compiler picks the right one based on the type of 
whatever is in parenthesis (just as it picked the right 
kind of division based on the type of the operands). 


A more advanced example - part 1 


public class Example2 

{ 
public static void main(String[] args) 
{ 


int examl, exam2, sum; 


examt 60; 
exam2 = 70; 
sum = exami + exam?2; 


System. out.println(exam1) ; 

System. out.println(exam2) ; 
System.out.println() ; 
System.out.println("Sum is: " + sum); 


} 


e When there is nothing at all in the parenthesis, all 
that is printed is a blank line. 


e What gets printed by the last line? 


e Even if you can figure that out intuitively...what is the 
type of the expression in parenthesis in the last line? 


A more advanced example - part 2 


// same code as last slide 
public class Example2 
{ 
public static void main(String[] args) 


{ 


int examl, exam2, sum; 


exami = 60; 
exam2 = 70; 
sum = exami + exam?2; 


System. out.println(exam1) ; 

System. out.println(exam2) ; 
System.out.println() ; 
System.out.println("Sum is: " + sum); 


} 
e What gets printed by the last line? 
eSum is: 130 


e Even if you can figure that out intuitively...what is the 
type of the expression in parenthesis in the last line? 


e String. The + means something new when either the 
left or right operand is a String. It means concate- 
nation. 


String concatenation 


Concatenation is the merging of two Strings into one 
by placing them one after the other. ‘The type of the 
expression 1s String + String --> String 


One example: ‘‘Levia’’ + ‘ ‘than’? results in the 
String value “Leviathan” 


If one of the operands is a variable of a primitive type 
instead of a String, that operand’s value is automat- 
ically converted to a String, just as last time the 
value of an int variable got automatically converted 
to a double value. 


So, in our line 
System.out.printin(‘‘Sum is: ’’ + sum); 


we have a String + int operation, and that means 
that the + is a concatentation, and that means the 
value of the int should be converted to a String 
automatically and then the concatenation done. 


So, again, operator meaning depends on the type of 
the operand(s). The operator + in an int + int ex- 
pression has a different meaning than the operator + 
ina String + int expression. 


A bit more messing with types 
Consider the following code: 


public class Example3a 


{ 
public static void main(String[] args) 
{ 
int vi = 5; 
int v2 = 7; 
System.out.println("Sum is " + vi + v2); 
System.out.printin(vil + v2 + " is the sum"); 
t 
t 


What happens? 


Answer: the + operator is read left-to-right. 


So, the first output line: 


String + int + int 


Ne? 
String 


And the second output line: 


int + int + String 


int + String 


‘Sum is 2? +5+ 7 


‘“Sum is 5’? + 7 


‘“Sum is 57’? 
5 + 7+ °° is the sum’’ 
12 + ‘* is the sum’’ 


‘12 is the sum’’ 


Fix the first output line by adding parenthesis, which — 
as in algebra — get evaluated before anything else. 





public class Example3b 


{ 
public static void main(String[] args) 
{ 
int vi = 5; 
int v2 = 7; 
System.out.println("Sum is "+ (vi + v2)); 
System.out.println(vi + v2 + " is the sum"); 
t 
t 
String + int + int) “Sum ass? + (5 +. 7) 
| 
| 
No 
String + int > UM 163 77 ae 1D 


String ‘*Sum is 12’? 


One last note... 
Everything that is true for 
System.out.printlin(...); 
is also true for 
System.out.print(...); 


except that the latter doesn’t start a new line. 


System.out.println("Hello, "); 
System.out.println("world!") ; 


// prints: Hello, 
world! 


System.out.print("Hello, "); 
System.out.print ("world!") ; 


// prints: Hello, world! 


Methods — a slightly more involved preview 


There is a great deal to say about methods that we are 
not going to say at the moment. Most of those things 
involve writing your own methods. However, we do need 
to use a few methods — for output and in a bit, for input 
as well. So, you need to know a bit more about them. 

The command System.out.printin(...) isastand- 
in for some other chunk of code. The idea is, instead of 
having to type out all that code every time we want to 
print, instead we just type out the line above and the sys- 
tem knows that we mean “substitute in place of this line 
all that print code that this line is a stand-in for”. ‘This 
way, we can type one instruction, but that one line that 
we type results in many instructions actually being run. 

Consider the following “code”: 


public class PseudoExample 


{ 

public static void main(String[] args) 

*t 
// various code we don’t care about 
System.out.println(variable1) ; 
// various other code we don’t care about 
System.out.println(variable2) ; 
// still more code we don’t care about 

} 


Methods — in machine code 
(need to be at lecture to see my arrows here) 


OTART MAIN 


END MAIN 
START SYSTEM.OUT.PRINTLN 


END SYSTEM.OUT.PRINTLN 


Input using Keyboard. java 


So, now that we have seen how to output data to the 
screen, we also need to see how to input data from the 
keyboard. Java oddly enough does not have nice facilities 
for reading input from the keyboard in a command-line 
application, so the authors of your textbook (KMR) have 
written a Java file that builds the kind of nice facilities we 
need out of the more primitive facilities that Java provides 
us. 

If you are curious to leap ahead, you can take a look at 
the Keyboard. java source code and try to understand 
it. But you don’t need to understand it to use it, and 
using it is what we are concerned with for now. 

The file provides us with five methods for our use: 


e Keyboard.readInt () 

e Keyboard. readChar () 

e Keyboard.readDouble() 
e Keyboard. readString () 
e Keyboard.eof () 


Return values 


One thing that some methods have and not others is 
a return value. That is, the code that the method call 
is a stand-in for not only does a bunch of work, but also 
sends back some value as well. 

Logically, if we have a method to read in input from 
the keyboard, the thing that should be returned by that 
method is the input that was read in! 


e Keyboard.readInt() — returns the int value that 
the user typed in 


e Keyboard.readChar () — returns the char value that 
the user typed in 


e Keyboard.readDouble() — returns the double value 
that the user typed in 


e Keyboard.readString() — returns a String...but 
we won't say more than that for now... 


e Keyboard.eof() — ...and we're not even going to 
touch this one yet. 


If we view the method call as an expression, then the 
return value is the value we get when we evaluate that 
expression. ‘This means that a method with a return value 
can appear on the right side of an assignment statement, 
which is exactly how we will use the above methods. 
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Input example 
Read in an integer and print it out again. 


public class Example4 


{ 
public static void main(String[] args) 
{ 
int myValue; 
System.out.println("Enter a new value:"); 
myValue = Keyboard.readInt () ; 
System.out.println("Your value was: " 
+ myValue) ; 
t 
t 


e The call to Keyboard. readInt (), like any other ex- 
pression, is on the right of the assignment operator. 


e The first output line is called a prompt; you should 
always print a prompt before you ask for input to 
let the user know what they are supposed to input. 
Otherwise the program seems to just halt suddenly. 


e Note that the last line is broken into two lines so as 
not to run off the end of the slide. Likewise you can 
use that technique to avoid running past 70 or 80 char- 
acters on a line in your code. Just don’t put a split in 
the middle of a double-quoted String literal. 
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Putting it all together 


We wish to write a program to read in three integer 
exam scores and print out their sum. 


What steps are involved? 


e We need to read in the values from the keyboard! 





e If we want to store those values somewhere, we need 
variables to store them in. So, prior to the inputting, 
we need some variable declarations. 


e After the declarations come assignments of those vari- 
ables to results of input methods 


e Then, add those values and store it in yet another 
variable. 


e Finally, print out the addition result. 


Step 1: Put up the code skeleton. Let’s call the program 
“ExamSum’ . 


public class ExamSum 


{ 
public static void main(String[] args) 
{ 
// lots of stuff will go here, 
// inside the main() method 
t 





Step 2: We plan to read three integer exam scores in, so 
we need variables of type int to hold that data. Also, we 
want to calculate and print out the sum of those values, 
so we need a fourth variable as well. Since the sum of 
three integers must be an integer, the fourth variable can 
be of type int as well. 


public class ExamSum 


{ 
public static void main(String[] args) 
‘. 
int exami, exam2, exam3; 
int total; 
// more to come 
ts 


Step 3: One by one, prompt for and read the three inte- 


gers 


public class ExamSum 


{ 


public static void main(String[] args) 


{ 


int exami, exam2, exam3; 
int total; 


System.out.println("First exam: "); 
examl = Keyboard.readInt() ; 
System.out.println("Second exam: "); 
exam2 = Keyboard.readInt() ; 
System.out.println("Third exam: "); 
exam3 = Keyboard.readInt() ; 

// more to come 


Step 4: Calculate total 


public class ExamSum 


{ 


public static void main(String[] args) 


{ 


int exami, exam2, exam3; 
int total; 


System.out.println("First exam: "); 
examl = Keyboard.readInt() ; 
System.out.println("Second exam: "); 
exam2 = Keyboard.readInt() ; 
System.out.println("Third exam: "); 
exam3 = Keyboard.readInt() ; 


total = exami + exam2 + exam3; 
// more to come 


Step 5: Print total — and we are done! 


public class ExamSum 
1 
public static void main(String[] args) 
{ 
int exami, exam2, exam3; 
int total; 


System.out.println("First exam: "); 
examl = Keyboard.readInt() ; 
System.out.println("Second exam: "); 
exam2 = Keyboard.readInt() ; 
System.out.println("Third exam: "); 
exam3 = Keyboard.readInt() ; 


total = exami + exam2 + exam3; 
System.out.println("Total is: " + total); 


